Neurotrophic effects of basic and acidic fibroblast growth factors are not mediated through glial cells.
Basic and acidic fibroblast growth factors (bFGF, aFGF) increase the survival of fetal hippocampal pyramidal neurons in serum-free cultures. bFGF is also a mitogen for astrocytes either in highly purified glial cultures or as a contaminant in neuronal cultures. The possibility that bFGF enhances neuronal survival indirectly through stimulating glial proliferation is unlikely. In the presence of 1 ng/ml bFGF, the total number of contaminating astrocytes (as defined by immunohistochemical staining for glial fibrillary acidic protein (GFAP] was increased to 4.3% vs 0.9% in control hippocampal cultures. aFGF did not significantly increase astrocyte number while supporting neuronal survival. Two other agents which stimulated equal or greater astrocytic proliferation, epidermal growth factor (EGF) and 10% serum, did not support neurons, and bFGF still significantly increased neuronal survival in their presence. When glial proliferation was inhibited by aphidicolin, contamination decreased to 0.1% in controls and 1.0% with 1 ng/ml bFGF, yet the neurons remained responsive to FGF. Cultures lacking any detectable GFAP-positive cells were identified, and even in the absence of glial cells, aFGF and bFGF increased neuronal survival. Because there is no significant correlation between the neuronal response and astrocyte number, it appears that bFGF and aFGF can directly support neuronal survival.